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I. -
A STUDY OF LEASED OYSTER GROUNDS ADJACENT TO THE NEW AND 
OLD JAMES RlVER BRIDGES, NEWPOR'J' NEWS, VIRGINIA. 
Conducted for the 
Virgin~a Department of Highways and Transportation 
St9te Highway Pr0ject-0017-046-102, PE-101, RW-201 
By 
Dexter S. Haven, Paul c. Kendall 
and 
William Phoel 
Virginia Institute of Marine Sci~nce 
Gloucester Point, Virginia 23062 
September, 1976 
INTRODUCTION 
'l'his report describes two studies by the Virg:inia Institute of 
Marine Science (VIMS) on oyster bottoms adjacent to the recently 
constructed and the original James River bridges. The first ~tudy was 
conducted from July to October, 1972, prior to construction of the new 
bridge. The second was carried out in April, 1976, after the new bridge 
was finished, but prior to the removal of the southern end of the original 
bridge. 
1here were several purposes to the studies: 1) To determine if 
construction activity had a measurable impact on the adjacent leased 
bottom; 2) To quantify the magnitude of stocks of oysters and their 
economic value; and 3) To evaluate the bottoms adjacent to the old 
bridge so that when it was removed the impact of this activity on the 
surr\::mnding leased oyster grounds could be evaluated. 
The leases studied, plat numbers, acreage, number of stations 
occqp;ied, etc:, in 1972 and 1976 are shown in Table 1. 
A basis for evaluating the impact of construction act~vities was 
the 1972 VIMS study titled: nsurvey of Leased Oyster Grounds Adjacent 
to the James River Bridge at Newport News, Virginia". This report was 
submitted to the Virginia State Department of Highways in pecember 1972 
and includes a detailed description of how the leased areas were loc9t~d, 
the areas s-tudied, how Sc;J.mples were collected, quantity of oysters. 
fo.und on the bottom with patent tongs, a dollar value of the resour9e 
on Ballard's lease, and the results of a study of leased bottoms by a 
diver. 
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The present study essentially repeated all aspects of sampling 
carried out in 1972. Muoh of the data on oyster density obtained in 
1972 are summarized for comparison with information obtained in 1979, 
Referenc~ should be made to the 1972 study for pertinent de£ails. 
This report divides the study area into: 1) the State Right-of-
Way area; and 2) leased bottoms. The State right-of-way area is 550 
feet in wiclth, and contains the two bridg.es and two natural gas pipe 
lines. The right-of-way extends 88 feet beyond the north side of the 
old bridge and 332 feet to the south of the downriver side of the new 
bridge. Our study included a diver and fathometer study in the right-
of-way. Leases did not extend into the right-of-way, therefore, 
samples of the bottom (to evaluate populations of oysters) were not 
taken in this zone. 
The James River - A Brief·Review of Some Ecological Aspects 
The James River, where the study t:;irea is located, is the largest 
seed oyster producing region on the East Coast. Oysters set naturally 
here on areas of shell bottom. In t~e 1975-76 season, seed production 
from public grounds in the river was 446,121 bushels. 
The James River has undergone major changes in production over the 
years and there has been a drastic decline since 1960. This decline 
was part of a Bay-wide decline in nearly all high salinity regions 
(l5 parts per thousand and over). The basic cause of this phenomenon 
was the oyster pathogen MSX which first appeared in the Bay in 1960 and 
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killed millions of bushels of oysters in high salinity waters. The 
disease, however, did not cause mortalities in mid to low salinities, 
but accompanying the decline in stock in the lower river there was 
a river-wide decline in spatfall. The area covered in the present 
study was subject to mortalities as high as 60% per year due to MSX 
in the early 1960's. 
Today MSX is still a major cause of mortality of se~d oysters 
(orig~nating from the James River seed area) if they are relaid in 
high salinity areas. Since about 1970, however, there has been a 
gradual increase in the survival rates of oysters setting in the iower 
James. The reason for this increased survival is not fully understood. 
It ma~ be related to a decrease in the severity of MSX due to a 
succession of years of below average salinity, or an increase in the 
resistance to MSX of oysters setting in the area; possibly a combination 
of both factors is involved. 
A factor which has definitely favored a build up of oyster populations 
in the study area is a decrease in numbers of oyster drills. Prior to 
1972 the oyster drill killed many small oysters in the area below the 
bridge; however, in 1972 flood waters accompanying tropical storm Agnes 
kilJed drill populations in the study area. 
Regardless of the cause, there has been a major increase in numbers 
\ of oysters on public bottoms in the lower James which began about 1970-
71, and by 1975 several of the public rocks adjacent to the study area 
had developed large populations of seed oysters. Also, as shown by the 
1972 study, populations had increased to high levels on several of the 
private leases adjacent to the bridge. 
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PROCEDURES FOR EVALUATING IMPACT OF CONSTRUCTION 
Locating Stations 
The corners of the leased tracts were marked for the study by 
personnel of the Virginia Marine Resources Commission (VMRC). Stations 
where samples were collected were first located on charts of the area 
on west to east lines across each tract at regular intervals. Stations 
were designated by a system of letters and numbers (Figures 1 and 2). 
In the river, the stations were located with reference to the corner 
stakes established by VMRC and by using appropriate landmarks; a plastic 
line marked at 50 to 100 foot intervals was then used to measure distances. 
Whe~ a station was located, a wooden stake was placed there to mark 
the spot. In general, stations were located on a rectangular grid 
$ystem 250 X 150 yards so that two samples are taken in about 7 
acres. In certain critical areas, the grid$ were 150 X 150 yds square, 
so that areas sampled ranged from 2 to 3 acres. 
Sampling Bottom Substrate With Patent Tongs 
The bottom samples were obtained with a pair of heavy "patent tongs" 
which were raised and lowered by a :powe;r> winch. These "tongs" equipped 
with teeth penetrated soft mud and hard shelly bottom to a depth of about 
4 to 5 inches and brought to the surface everything over 111 diameter 
in a section of bottom which· was about 1.2 square yards in area. At 
each station, 2.4 squard yards were sampled by taking two grabs. 
After each grab, however, the boat was moved slightly so that the tongs 
did not fall twice in the same place. 
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At eaqh station, the following data were obtained: date, vegetation 
(if any), bottom type, quantity of shell, number of living oysters, 
number of nard clams, and number of boxes (hinged but empty shells). 
This last parameter was useful in estimating mortality. Live oysters 
and clams were measured. 
Using the area sampled by the tongs ~square yards) and other 
data, we calculated mean numbers of oysters and shells per acre. Table 
2 shows how these calculations were made. 
Data on oyster and shell density at all stations for 1972 and 1~76 
in terms of bushels per acre are shown in Figures 3, 4, 5 and 6. 
Examination of Bottom By Diver 
In 1972 a diver swam over all beds to determine the general 
distribution of oysters on the bottom and the presence or absence of 
holes or depressions in the bottom which might have been due to con-
struction acttvities. 
A more extensive study was conducted in 1976 by a diver who was 
towed along transects over the leases (Figures 7 and 8). During this 
time he reported to a person in the boat via a telephone hookup. 
These comments by the diver were recorded on a tape recorder. Later 
they were summarized for the report. The diver made a special effort 
to survey areas around and adjacent to the pilings of the old bridge 
which were to be removed. The results of the diver study are summarized 
in this report; details are given in Appendix I. 
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Determination of Bottom Topography 
Topographs of a series of transects of the bottom (Figures 9 and 10) 
were recorded by a fathometer to determine if the bottom had been modified. 
The fathometer.study is summarized in this report; details are given in 
Appendix II. 
RESULTS 
In the following paragraphs, the results of sampling for oyst~r 
density, etc., wi;J..l be discussed. In our presentation of the data on 
densities of oysters in 1972 and 1976, it must be recognized ;that 
populations shown for 1976 are not necessarily de:i:-ived from those 
existing in 1972. That is, since 1972 the areas may have been planted 
or harvested. While records of production from leased areas are not 
available, observatiOns by VIMS personnel indicated that harvesting 
dig occur in the study area after the 1972 study, but before that 
made in 1976, 
A total of 111 stations were sampled in 1972 and 109 in 1976. 
Table 1 shows lease holders, acres surveyed, number of samples taken, 
and number of stations occupied for 1972 and 1976. 
Lease of D. H. Lore & Sons 
This lease is located on the south shore upstream of the bridge 
(Figure 1). Sampling in 1972 was less intensive than in 1976 (Figures 
3 and 4). Average density in 1972 was 3 bu/acre or 111 bu for the 
37 acre plot. In 1976 average density was higher, there being 76 
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bu/acre or 2812 bushels for the plot. Quantity of shells on the entire. 
plot was estimated at 1554 bushels in 1972 and 2405 bushels in 1970. 
A box QOunt of 1% was observed in 1976 which indicates low mortalities 
during the. past. year (Table 3). 
The three transects examined by the diver in 1976 over Lore's 
lease (Figure 7) corroborated information obtained by patent tongs, 
that is, areas thickly covered with shells and oysters were interspersed 
with areas of barren bottom. A heavy growth of mussels covered the 
oysters (Appendix I - Transects P, P-Q and Q). 
The right-of-way from the pilings on the old bridge to Lore's 
lease was observed by the d·iver. The bottom around the pilings was 
firm and was covered with shells and oysters, From the pilings out 
to the right-of-way, the bottom varied from firm to soft with scattered 
oysters. 
Five "runs" with the fathometer on and along the margin of Lore's 
lease (Figure 9) showed no irregularities or holes on Lore's ground 
. . , , , , (Appendix II.- Transects P, P-Q, Q, Wand X). Note: Wand X are not 
snown on Figure 9, but are described in Appendix II. 
Lease of J. G. Stroup 
This is a small lease adjoining the right-of-way over on the 
south shore upriver from the bridge (Figure 1). No oysters were found 
here in 1972 (Figures 3 and Table 4). 
No studies were made on this lease in 1976 since the lease holder 
did not give permission to sample there. 
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Lease of Ballard Fish and Oyster Company 
This is the largest single lease in the survey area, and it is 
located on the soQ.th side of the James. A small portion is upriver 
from the bridge, but most is downriver (Figure 1). 
Oysters and shell were distributed widely over the lease in 1972 
and 1976 and in seveFal places densities were quite high exceeding 
400 bu/acre (Figures 3 and 4). In 1972 the average density on the 282 
acre plot was 173 bu/acre or 48,786 bushels for the entire lease. 
There WqS 54,426 bushels of she11 on the same area. In 1976 an increase 
in oyster density was indicated, since average density was 198 bu/ 
acre with an estimate of 55,836 bushels for the whole lease. Shell 
volume showed a decrease to 34,686 bushels (Table 5). Box counts 
were 7% for 1976 which is about normal for the area. 
The diver examined eight transects over this lease; three on 
the upriver side of the bridge and 5 on the downriver side (Figure 7). 
Upriver from the bridge, the bottom was flat and consisted of soft 
mud, mud and shells, and hard oyster bottoms. 
In the right-of-way area between the lease and the bridge, the 
bottoms were hard sand or mud with a few oysters. The bottom adjacent 
to the piling was sometimes rocky with oysters and shell (Appendix I -
Transects c: D/and E'). 
Downriver from the bridge on the lease as far as 2000 feet from 
the right-of-way, the bottoms were typical of a productive oyster 
g~ound. There were large areas of hard bottom covered with oysters 
and shell, interspersed with areas of mud, or mud and shell. The 
diver reported no unusual holes or depositional areas (Appendix I -
-9-
Transects B, c, D, D-E, and E). On two transects, D-E and E, the diver 
reported disturbed ground or roughed-up bottom. We observed oyster 
dredging in the area and presume that the observed modification was 
done by that gear. 
In the right-of-way area, between the bridge and the lease, the 
bottoms were largely soft mud or sand with an occasional patch of 
oysters. The bottom around the two pilings observed in the area was 
hard sand. 
Three fathometer runs upriver from the bridge disclosed the bottom 
to be quite flat with only three small elevations about one foot high 
(Appendix II - Transect C', D' and E'). Downriver, three traces showed 
a cons:i,stently rough bottom with many peaks from 6 inches to one foot 
high; these "peaks" are the patches of oysters observed by the diver 
(Appendix II - Transects B, c, D, D-E, and E). 
Leases of w. D. Melzer (Offshore and Inshore Plots) 
These two plots are alike since in 1972 and 1976 both had very 
low oyster populations and little shell (Figures 3 and 4). The bottom 
was predominantly a firm mud-sand. 
In 1972, the 122 acre offshore plot was.estimated to have about 
85 bushels of oysters; in 1976, the total quantity was 244 bushels. 
Shell for the area for 1972 and 1976 respectively was 488 and 854 
bushels. No oysters were found on the 60 acre inshore plot in 1972 
or 1976; shell for the two years was respectively 244 and 1220 
bushels (Table 6). 
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Four diver transects were made over these leases (Figure 7). 
Outside the right-of-way the diver reported a uniform sand or sand-
mud bottom with an occasional oyster. 
In the right-of-way area, between the lease and the bridge, the 
bottom was broken by a channel a few feet downriver from the bridge 
of-way of and parallel to the new bridge. This channel was about 2 
feet deeper than the surrounding bottoms, and it was filled with soft 
silt (Appendix I - Transects R, X, S, and T). Around the pilings, 
the bottom was hard with an occasional patch of shell. 
Four runs of the fathometer were made over this ground (Figure 9); 
Appendix II - Transects R, ·x, Sand T). On the lease, the bottoms 
were flat with no hills or depressions. The channel observed by the 
diver was clearly seen on the fathometer tracings; it was from 100 
to 150 feet wide and· 2 to 3 feet deep. It was well inside the right-
of-way in all instances. 
Lease of J. H. Miles & Co. (South Side of James) 
This lease is over one-half mile downriver from the bridge and 
on the south side (Figure 2). The densities of shells and oysters 
for 1972 and 1976 show a uniform coverage of oysters (Figures 5 and 6). 
Average density in 1972 was 40 bu/acre or 3760 bu for the 94 acre lease; 
in 1976 average density was 266 bu/acre or about 25,004 bushels for the 
entire lease. Mortalities in 1976 based on box counts were 4%, indicating 
a low mortality durin~ the past year. There were about 16,074 bushels 
of shell/acre (in the upper 3 to 5 inches) in 1976 (Table 7). No 
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transects were made on this plot with the fathometer or the diver 
because of its distance from the bridge. 
Lease of Evelyn Hines 
This lease is located on the south side of the James over one~ 
third mile downriver from the bridge (Figure 1), 
Samples collected in 1972 and 1976 showed no oysters (Figures 
3 anq 4), Shell for the entire 59 acre plot in 1976 was estimated at 
only 413 bushels (Table 9). 
No fathometer or diver studies were made on this plot. 
Lease of J. H, Miles and Co. (North Side) 
This lease is located on the north side of the James upriver from 
the bridge (Figure 2). There was a major difference in oyster populations 
on this lease in 1972 and 1976 (Figures 5 and 6). Oysters were scarce 
in 1972 with an average of 9 bu/acre or 378 bushels for the 42 acre 
plot. In 1976 oysters were much more abundant.and there were 332 bu/ 
acre or about 13,944 bushels for the lease. Shell was observed to be 
more abundant in 1972 than in 1976; the quantities respectively being 
17,766 bushels and 4,284 (Table 8). The decline in shell from 1972 
to 1976 may be attributable to harvesting. Box counts were·lO% in 
1976, which is about normal for the area. 
The transects covered by the diver are shown in Figure 8. He 
reported heavy densities for oysters on the lease. 
On the right-of-way area, between the lease and ·the bridge, 'the 
bottom was firm but without oysters. The area around the pilings was 
level with the surrounding bottom; oysters were observed on the bottom 
around the base of the piling (Appendix I - Transects M-N'). 
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Two fathometer transects were made over this plot (Figure 10). 
An insepctton of bottom showed many small irregularities typical of 
an oyster bed. No large holes or depressions were noted (Appendix II -
Transects M anq N). 
Lease of L. Michaux 
The 8 acre lease is located on the north side of the James and 
downriver from the bridge (Figure 2). No oysters or shells were found 
in 1972; in 1976 no oysters and few shells were found (Figures 5 a~d 6; 
Table 10). The leased bottoms observed by the diver were flat, clean, 
fipm sand (Appendix I - Transect K). 
In the right-of-way between the lease and the bridge the area 
around the pilings was hard sand which changed to mud (Appendix I -
Transect K). Fathometer traces showed a channel inside the right-
of-way area about 3 feet deeper than the surrounding bottom (Appendix 
II - Transect r). 
VAlllE OF OYSTERS AND SHELL ON LEASED BOTTOMS 
While we do not imply any damage to the standing crop, it is of 
interest for a future study to establish the economic value of the 
standing crop on several of the leased areas. 
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It was established by conversation with dealers that, at the 
present time, shells cost about 32¢ a bushel delivered to the site and 
placed on the bottom. The area surveyed at present is not restricted 
for shellfish harves·t because of bacterial or Kepone pollution. 
Oysters from unrestric_ted areas if they are fat and 3 inches or longer, 
may sell for as high as $8. 50 per bushel; soup oysters· (1-3 inches) 
may sell for $2.50 per bushel. Only from 4 to 21% of the oysters on 
the leased bottoms were market size, 3 inches or larger (Table 2); 
and most would be classed as soups. However, oysters in the 
2 to 3 inch range, if fat, may be shucked and sold as standards. 
Therefore, because of this· reason, we have estimated their value at a 
maximum of $5.00 per bushel. 
Using $5.00 per bushel for oysters, we may ca~culate the present 
market value of the oysters on the leases. However, it must be recognized 
that this is a maximal value. It does not include harvest costs, etc. 
Also, it must.be recognized that it is not economically feasible to 
harvest all the oysters on a plot. With the preceeding reservations 
the value of the standing crop is presented (Table 11). 
In conclusion, while we have outlined the "value" of the oysters 
and shell on the leased bottom8.) our study, as will be discussed 
next, indicates no da~ge to the bottoms or to the existing crop 
during the 1972-1976 period. 
HARD CLAMS 
Five hard clams were recovered in all samples in 1972. None 
were recovered in the 1976 survey. 
Leases 
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SUMMARY OF FINDINGS BASED ON FATHOMETER TRACES, 
. DIVER SURVEYS AND PATENT TONG DATA 
Our survey showed that the leases of the Ballard Fish and Oyster 
Company, D. H. Lore and Sons, J. H. Miles and Company (north and south 
side) were in 1972 and are today (1976) moderately productive. All 
4 areas in 1976, however, showed standing crops of oysters higher than 
that observed in 1972 .. Mortalities during the past year (1975-76) on 
all four areas have been low or normal for the area as indicated by 
box counts. Fathometer'traces and diver studies on the leased areas 
indicated typical productive oyster bottoms or barren areas with no 
evidence of holes or areas of depos.ition of sand or silt. 
The leases of J. G. Stroup, w. D. Melzer, Evelyn Hines, and 
L. Michaux were unproductive at the time of our 1972 study prior to 
construction of the bridge; they were ·unproductive in 1976 after 
bridge construction was finished. 
In no instance did the fathometer or diver study indicate modification 
of the bottom on the leases in the form of depressions or deposition of 
sand or silt to these bottoms. 
Oyster shell wa~ with one exception, as abundant in 1976 as it 
was in 1972. 
Right-of-Way Area 
Bottom topography within the right-of-way was consistant with that 
on the leased oyster planting ground except ~or the boat access channel 
dredged during construction and still visible in right-of-way adjacent 
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to Melzer's and Michaux's leases. Oysters were sparse within the right-
of-way with the exception that around the bases of the pilings oysters 
were found in good number. 
Table 1 
Tracts of Leased Ground Surveyed and Number 
of Samples Taken ( 1972-1976). 
VMRC Acreage Number Number 
Lessee Plat No. of Lease-I: Samples Stations 
1972 1976 1972 1976. 
Ballard F & O co. 1438 282 76 82 38 41 
Lore, D. H. & Sons 7899 37 12 36 6 18 
Stroup, J. G. 2136 4 4 0 2 0 
Melzer, w. D. 7898 122 32 34 16 17 
Melzer, w. D. 11080 60 20 20 10 10 
Hines, Evelyn 59 18 6 9 3 
Miles, J. H. & co. 7988 42 28 26 14 13 
Miles, J. H. & co. 94 26 8 13 4 
M;i.chaux, L. 8113 8 6 6 3 3 
TOTALS 708 222 218 111 j.09 
* All of this acreage is outside the Right-of-Way. 
Table 2 
Methods of Calculating Average Density of Live Oysters 
and Shells. 
1. Each grab of the patent tongs used in sampling covered 1.2 square 
yards area 9n the bottom; two g~abs were made at each station. 
2. There are 4,840 square yards in an acre. 
3. The oysters of the size recovered from the area counted, on the 
average, 400 to the bushel in 1972. 
4. The following size distribution was seen in bushel samples of 
oysters in 1976. No spat (1976 set) was observed. 
D. H. Lore 
No/bu= 224 
Market = 21% 
Small= 62% 
Yearling= 17% 
Box counts ·= 3% 
Ballard 
No/bu= 364 
Market = 12% 
Small = 74% 
Yearling= 14% 
Box cdunts = 3% 
Miles 
No/bu= 518 
· Market = 4% 
Small= 75% 
Yearling = 21% 
Box counts = 2% 
5. The shell that we recovered counted, on the average 17 to 1 
liquid quart measure or 850 per bushel in 1972 and 16 per liquid 
quart measure or 800 per bushel in 1976. 
9 . An example of how bushels per acre of oysters or shell is calculated 
on the basis of number of oysters per station is illustrated below. 
For Example, doing the calculations for station Ql, the results of 
which appear tn Table 3 : 
8 oysters recovered at Sta Ql X 4,840 yd2 
2.4 yct2 covered at Sta acre , 
and 
224 oysters 
bushel 
= 72 bu/acre 
2 qts shell at Sta Ql X 4,840yd2 
2 .4 yd2 ,covered at Sta acre 
• 
• 
so· qt/bu = 81 bu/acre 
Table 3 
Estimated Density and Quantities of Live Oysters, Boxes and 
Shell on a Plot of Oyster Planting Ground Aojacent to the 
James River· Bridge and Leased by D. H. Lore & "Sons. 
Density of Boxes1 
Live Oysters (% of 
Sediment (bu/acre) total) 
Station Type 1972 1976 1976 
Ql (Al) M 0 72 0 
Q2 (A2) M 10 0 0 
Q2 (A3) M 0 0 0 
(Bl) StM 0 0 
(Bl-1/2) M, 9 0 
(B2) M, 0 0 
(B3) MS 279 3 
(B~~l/2) M 36 0 
Pl (Cl) StM 0 9 0 
P2 (C2) M 5 0 0 
P3 (C3) M 5 378 7 
p3 ... 1/2 ( C3-l/2) M 36 0 
.(Dl) M 306 3 
(Dl-1/2) MS 18 0 
(El) M 9 0 
.(E2) M 117 0 
(Fl) M 0 0 
(F2) StM 54 0 
Average2 3 743 
fl 754 
Estimated bushels on 111 2, 7393 
enti:r;e plot 2,8124 <l 
1. Not recorded in 1972. 
· 2. Based on values not rounded off. 
3. All '76 stations. 
4. Only those '76 stations which were done in '72. 
M = Mud; StM = Sticky Mud; MS= Muddy Sand. 
Density of 
Surface & Buried 
Shell (bu/ac) 
1972 1976 
16 81 
56 40 
36 20 
4 
81 
121 
161 
81 
40 8 
48 40 
'56 202 
81 
282 
24 
24 
40 
16 
0 
42 3 734 
65 
1,554 2, 7013 
2,4054 
Table 4 
Estimated Densities and Quantities of Live Oysters and Shell 
on a Plot of.Oyster Planting Ground adjacent to the James 
River Bridge and Leased by J. G. Stroup. 
Station 
Yl 
Y2 
Average 
Estimated bushels 
on entire plot 
Sediment 
Type 
s 
s 
1. Not sampled in 1976. 
S = Sand 
Density of 
Density of Live Surface and Buried 
Oysters (bu/acre)l Shell (bu/ac)l 
1972 1972 
0 
0 
0 
0 
0 
0 
0 
0 
Table 5 
Estimated Densities and Quantities of Live Oysters and Shell 
on a Plot of Oyster Planting Ground Adjacent to the James 
River Bridge and Leased by Ballarp Fish & Oyster co. 
Density of 1 Density of Live Oysters Boxes Surface & Buried 
Sediment (bu/acre) (% of total) Shell (bu/ac) 
Station Type 1972 1976 1976 1972 1976 
Al M 615 229 8 363 282 
A2 M 403 499 6 565 242 
A3 M 287 100 10 363 202 
Bl M 0 28 50 105 121 
B2 MS 338 17 0 323 20 
B2-l/2 M 410 9 444 
B3 M 272 853 7 605 282 
B4 M 232 150 13 161 20 
BS M 76 543 8 161 242 
B6 MM 267 61 0 323 81 
Cl M 0 0 0 8 4 
C2 M 494 0 0 222 161 
C3 M 0 0 0 129 16 
C4 MS 186 105 0 113 40 
cs MS 192 28 0 161 20 
C6 MS . 222 571 9 242 282 
C7 MS 378 72 0 242 161 
cs M 308 338 6 363 242 
C9 M 171 460 6 121 363 
Dl M 0 0 0 16 20 
D2 M 0 6 0 44 32 
D3 M 353 310 2 444 323 
D3-l/2 MS 
--
6 50 242 
D4 MS 76 · 44 0 89 121 
DS MS 277 44 11 198 40 
b6 MS 343 100 10 121 40 
D7 MS 131 33 0 101 161 
D8 MS 247 332 9 121 202 
D9 M 217 443 7 323 282 
DlO MS 277 615 8 444 242 
El MS 0 0 0 36 24 
E2 M -0 0 0 56 40 
E3 M 0 28 17 169 40 
E3-..l/2 M 144 13 202 
E4 M 30 11 1 44 0 
ES MS 15 22 0 40 40 
E6 MS 5 44 1 52 20 
E7 MS 10 66 0 125 8 
ES MS 10 78 0 81 81 
E9 M 56 676 6 85 202 
ElO M 91 532 3 161 121 
Table 5 (Continued) 
Average2 
Density of 
Live Oysters 
{bu/acre) 
1972 1976 
173 1973 
1994 
Bqxes1 
(% of total) 
1976 
Density of 
Surface & Buried 
Shell (bu/ac) 
1972 1976 
193 1363 
1234 
Estimated bushels 48,786 
on entire plot 
55,5543 
55, 8364 
54,426 38,3523 
34,6864 7 
,. L Not record~d in 1972·. · 
2. Based on values· not 1:1ounded off.· 
·. 3: · ·• AJ1· '76. stations. 
· 4·. · Orily thos.e .. '76 stations which were done in· '72. · 
M ==·Mud; MS= Muddy Sand~ 
· Table 6 
Estimated Densities and Quantities of Live Oysters and Shell 
ort Two Plots of Oyster Planting Ground Adjacent to the James 
River Bridge and Leased by w. D. Melzer. 
· .. Density of 
Boxes1 
Density of 
Live Oysters Surface & Buried 
Sediment (bu/acre) (% of total) Shell (bu/ac) 
Station Type 1972 1976 1976 1972 1976 
A. Offshore plot 
Rl MS 0 0 0 14 8 
R2 MS 0 0 0 7 8 
R3 MS 0 0 0 7 8 
R4 MS,G 0 0 0 5 8 
RS S,G 0 0 0 0 0 
81/2 M 0 0 16 
Sl MS 0 22 0 7 12 
82 MS 0 0 0 2 12 
S3 MS 5 0 0 2 16 
$4 MS 0 11 0 0 4 
85 MS 0 0 0 0 8 
Tl/2 M 0 0 0 
Tl MS 5 0 0 5 .0 
T2 MS 0 0 0 2 8 
T3 MS 0 0 0 0 0 ···=· . .. 
T4 MS 0 0 0 0 12 
TS MS 0 0 0 14 4 
T6 MS 0 2 
Average2 5 23 45 73 0.6 
o. 76 24 46 74 
Estimated bushels 73 5 2443 4885 8543 
on entire plot 856 2444 4886 8544 
B, Inshore Plot 
Xl MS 0 0 0 5 8 
X2 MS 0 0 0 2 0 
X3 MS 0 0 0 0 4 
X4 MS .. 0 0 0 0 0 
XS MS 0 0 0 0 8 
X6 MS 0 0 0 0 4 
X7 MS ·O 0 0 2 0 
X8 MS 0 0 0 0 0 
X9 MS 0 0 0 0 4 
XlO MS ·.·. 0 0 0 2 20 
Table 6 (Continued) 
Density of 
Live Oysters 
(bu/acre) 
1972 1976 
.Aver'3,ge2 
Estimated bushels 
on entire plot 
1. Not recorded in 1972. 
0 
0 
2. Based on values not rounded off. 
3. All ~76 stations. 
0 
0 
Boxes 1 
(% of total) 
1976 
4. Only those '76 stations which were done in '72. 
5. All '72 stations. 
6. Only those '72 stations which were done in '76. 
I;vlS = Muddy sand; S = sand; G = Gravel or marl. 
Density of 
Surface & Buried 
Shell (bu/ac) 
1972 1976 
2 
244 
10 
1,220 
• l ',:,·". 
: ~ .' \ 
Table 7 
Estimated Densities and Quantities of Live Oysters and Shell 
on a Plot of Oyster Planting Ground Near the James River 
Bridge and Leased by J. H. Miles & co. (South side). 
Sediment 
Station Type 
Fl 
F2 
Gl 
G2 
G3 
Hl 
H2. 
H3 
Il 
I2 
I3 
Jl 
J2 
Average2 
MS 
M 
M 
MS 
M 
M 
MS 
M 
MS 
·M 
s 
s 
M 
Density of 
Live Oysters 
(bu/acre) 
1972 1976 
116 
40 
76 
71 
0 
40 
40 
5 
20 
5 
101 
o· 
10 
40 
216 
504 
305 
39 
Estimated bushels 3,760 
on entire plot 
266 
25,004 
1. Not recorded in 1972. 
2. Based ·on values not rounded off. 
MS= Muddy sand; M = Mud; S = Sand 
Boxes1 
(% of total) 
1976 
0 
4 
0 
12 
4 
Density of · 
Surface & Buried 
Shell (bu/ac) 
1972 1976 
484 
524 
323 
484 
363 
161 
242 
60 
80 
80 
80 
80 
. 85 
234 
21,996 
242 
202 
--
81 
161 
171 
16,074 
Table 8 
Estimated Densities and Quantities of Live Oysters, Boxes and 
Shell on a Plot of Oyster Planting Ground Adjacent to the James 
River Bridge and Leased by J. H. Miles & Co. (North side). 
Density of 
Boxes 1 
Density of 
Live Oysters Surface & Buried 
Sediment (bu/acre) (% of total) Shell (bu/ac) 
Station Type 1972 1976 1976 1972 1976 
11 MS 0 292 2 68[ 133 
Ml MS 25. 4-0-9 3· 807 121 
M2 s 0 354 2 403 60 
M3 s 25 140 0 403 73 
M4 MS 20 4 80 565 40 
MS s 15 0 0 484 4 
M6 s 5 323 
Nl MS 0 272 8 81 363 
N2 MS 5 708 11 645 202 
N3 MS 5 401 6 484 81 
N4 M 25- 611 4 363 202 
NS MS 0 592 6 282 40 
N6 MS 0 0 0 2~2 0 
01 MS 0 533 5 72-6 12 
Average .. 103 @ 4303 v"" 102~ 
...-:-=-94- - 4234 
Estimated bushels 4203 13,944 is· 0503 4,284 
entire plot 3784 10 ' / 4 on 17,766 
1. Not recorded in 1972. 
2. Based .on values not rounded off. 
3. Only those )72 stations which were done in '76. 
4 ~- All '72 stations. 
MS= Muddy sand; S = Sand; M = Mud. 
Table 9 
Estimated Densities and Quantities of Live Oysters, Boxes and 
Shell on a Plot of Oyster Plantjng Ground Near the James River 
Bridge and Leased by Evelyn Hines. 
Density of 
Live Oysters 
Sediment (bu/acre) 
Station Type 1972 1976 
Ul s 0 
U2 s 0 
U3 s 0 
U4 s 0 
Vl s 0 
V2 s 0 
V3 s 0 
V4 s 0 
Wl s 0 
Average2 o· 
Estimated bushels 0 
on entire plot 
L. Not recorded in 1972. 
2. Based on·values not rounded off. 
S = sand 
0 
0 
0 
0 
0 
Boxes1 
Density of 
Surface & Buried 
(% of total) Shell (bu/ac) 
1976 1972 1976 
2 
2 
5 
0 
0 2 8 
0 16 4 
5 
0 0 8 
12 
0 5 7 
295 413 
0 
Table 10 
Estimated Densities and Quantities of Live Oysters and Shell 
on a Plot of Oyster Planting Ground Adjacent to the James 
River Bridge and Leased by L. Michaux. 
Stc:1tion 
Kl 
K2 
K3 
Average 
Sediment 
Type 
s 
MS 
MS 
Estimated bushels 
in entire plot 
Density of 
Live Oysters 
(bu/acre) 
1972 1976 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
MS= Muddy sand; S = sand. 
Density of 
Surface & Buried 
Shell (bu/ac) 
1972 1976 
0 
0 
0 
0 
0 
4 
4 
0 
3 
24 
D. H. 
J. H, 
J. H. 
Table 11 
Value of Shell and Oysters on Certain Leased Bottoms 
in the James River in 1976. 
Oysters Value Shell 
Lease Bu $ Bu 
Lore 2,812 14,060 2,405 
Miles (North) 13,944 69,720 4,284 
Miles (South) 25,004 125,020 16,074 
Ballard Fish & Oyster co. 55,836 279,180 54,426 
Value 
$ 
770 
1,371 
5,144 
17,416 
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Fathometer Transects in the James River -
1976. 
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APPENDIX I 
Details of Diver Surveys on Leased Bottoms 
in the James River in 1976 
Transect Q (as shown on Figure 7) 30 March 1976 
On Lore's ground; along station-line Q (parallel to Lore's inshore 
line and 100 yds offshore of it) to a distance of 500 ft away from the 
right-of-way line. 
Segment of 
Transect~'( 
Old Bridge to 
Right-of-Way line: 
R/W line to 100': 
100' - 500': 
Overall: 
OBSERVATIONS 
Bottom around piling was hard; saw two live 
oysters; bottom appeared not to be disturbed. 
Bottom covered with broken shell; some mussel-
encased oyster; 'Twire grass n. 
Observed a J<mussel-encased 4 TT oyster; sea 
lettuce; mild two inches deep in one place, 
with an algae mat over it; scattered mussel-
encased oysters. 
No large holes observed; fathometer corroborates 
diver's observations that bottom was flat 
(see Appendix II, Transect Q). 
Starting at the bridge and going away from it. 
Transect P-Q (as shown on Figure 7 ) 31 March 1976 
On Lore's ground; along a croo.ked line generally parallel to the 
inshore line of th~ plot, starting midway between the inshore and the 
offshore lines of the plot, and going out to a distance of 1000 ft 
from the right of way. 
Segment of 
Transect~·, 
Old Bridge to 
Right-of-Way line 
R/W line to 100' 
100 - 400' 
400 - 1000 T 
Overall: 
OBSERVATIONS 
Bottom at base of piling was hard; barnacles 
and small oysters on exposed wire; two feet 
away from the piling the bottom was stiff 
mud and sand; occasional oysters. 
Oysters closely scattered ( 40/yd2 ) 
Shells on bottom heavily covered with mussels, 
occasional oyster; shell thinning out toward 
end of segment; occasional empty shell (box) -
covered with mussels. 
Bottom barren except for occasional shell 
and even less frequent live oyster; bottom 
stiff mud; scattered empty shells resulted 
from old mortalities; live ~yster density in 
last 120 ft was 1 per 3 yd. 
No large holes; fathometer corroborates diver's 
observations that bottom was flat (see Appendix 
II, Transect P-Q). 
Starting at the bridge and going away from it. 
Transect P (as shown on Figure 7 ) 30 March 1976 
On Lore's ground; along a line parallel to the inshore line of the 
plot, 100 yds inside the offshore line at the start, and goiDg out 
to a distance of 500 ft from the right of way. 
Segment of 
Transect* 
Old Bridge to 
Right of Way line: 
R/W line - 250': 
250' - 500 1 : 
Overall: 
OBSERVATIONS 
Bottom at base of bridge piling was flat and 
had oysters out to two feet away - then bottom 
changed to mud which got 'increasingly softer; 
undisturbed algal mat on bottom; couple of 
mussel covered oysters('-"' 3/yd~). 
Oysters present at the beginning of this 
segment and became patchy with mud between 
the patches. 
Nothing on the flat bottom but,algae and an 
occasional oyster shell. 
No large holes observed; fathometer corroborates 
diver observations that bottom was flat (see 
Appendix II, Transect P). 
* Starting at the bridge and going away from it. 
Transect c1 (as shown on Figure 7) 30 March 1976 
On Ballard's ground, upriver; along a line parallel to the offshore 
line of the plot and 100 yds inshore of it, going out to a distance 
of 500 ft away from the Right of Way line. 
Segment of 
Transect~'( 
Old Bridge to 
Right-of-Way line: 
R/W line to 175': 
175 - 225': 
225 - 340': 
340 - 405': 
405 - 500': 
Overall: 
OBSERVATIONS 
Bottom at base of piling was flat with many 
oysters (brought one which measured 6 in. to 
the boat); bottom away from the piling was 
soft mud with nothing on it; swam across 
concrete block with bolt attached. 
Bottom soft mud with shell about 1 ft down; 
no oysters or shell on surface of mud. 
Ori a bed of live oysters, 2-3 in. long 
C '""' so/yd2). 
Bottom was 2soft mud with scattered oysters ( '-""' 2 / yd ) and shells . 
On a bed of live oysters('-"" 56/yd2). 
Bottom was soft mud. 
No large holes observed; fathometer records 
corroborate diver's observations (see Appendix 
/ II, Transect C ). 
°'': Starting at the bridge and going away from it. 
Transect D1 (as shown on Figure 7 ) 31 March 1976 
On Ballard's ground, upriver; along a line parallel to the inshore line 
. . 
of the plot, starting midway between the inshore and the offshore lines, 
and going out to a distance of 1000 ft from the Right-of-Way line. 
Segment of 
Transect"': 
Old Bridge to 
Right-of-Way line: 
R/W line to 300': 
300 - 370': 
370 - 415': 
415 - 450 T: 
450 - 500': 
500 1000': 
Overall: 
OBSERVATIONS 
Bottom close around piling was rocky, then 
soft mud away from it. 
Bottom was soft mud; very scattered oysters. 
Bottom was almost continuously covered with 
small oysters ('-"' 80/yd2); fathometer record 
shows raised bottom. 
Bottom was mud. 
Bottom was continuous oysters ( ""' 56 /yd2 ) . 
Bottom was.very soft mud. 
Bottom was soft mud and was barren except 
for scattered shells and even more scattered 
oysters. 
No large holes observed; fathometer record 
corroborates diver's observations about shape 
of the bottom (see Appendix II, Transect D/). 
Starting at the bridge and going away from it. 
I Transect E (as shown on Figure 7) 30 March 1976 
On Ballard's ground, upriver of the bridge; along a line parallel to 
the inshore line of the plot and 100 yds offshore of it, going out 
to a distance of 500 ft from the Right of Way line. 
Segment of 
Transect* 
Old Bridge to 
Right-of-Way line: 
R/W line to 200': 
200 - 500': 
Overall: 
OBSERVATIONS 
Bottom for 1-1/2 ft away from the piling was 
flat with concrete rubble, numerous shells 
and some live oysters; oysters thinned away 
to nothing; from 6 ft from piling to R/W 
· line bottom was hard, fine sand; patch of 
oysters (\....-t 48/yd2). 
Some live oysters("" 5/yd2); bottom hard 
and flat. 
Bottom hard and flat. 
No large holes observed; fathometer record 
corroborates diver's observations about 
shape of bottom (see Appendix II, Transect E 1 ). 
* Starting at the bridge and going away from it. 
Transect B (as shown on Figure 7 ) 11 March 1976 
On Ballard's ground, downriver; along a line parallel to the inshore 
line of the plot, starting 100 yds inshore of the offshore line, and 
going out to a distance of 500 ft from the Right-of-Way line. 
Segment of 
Transect1' 
Right-of-Way line 
to 250': 
250 - 500': 
Overall: 
OBSERVATIONS 
Bottom was soft mud and silt; some shells 
on top of mud. 
Bottom was soft mud with several patches of 
hard, packed shell and some live oysters. 
No large holes observed; fathometer record 
corroborates diver's observations that bottom 
was generally flat (see Appendix II, Transect 
B/). 
Starting at the Right-of-Way line and going away from it. 
Transect C (as shown on Figure 7 ) 6 April 1976 
On Ballard's ground, downriver; along a line parallel to the inshore 
line of the plot, starting 200 yds inshore of the offshore line, and 
going out to a distance of 2000 ft from the Right-of-Way line. 
Segment of 
Transect1c 
Right-of-Way line 
to 100': 
100 - 500': 
500 - 700': 
700 - 775': 
775 - 900': 
900 - 1175 T: 
1175 - 2000': 
Overall: 
OBSERVATIONS 
2 Bottom covered with oysters(""' 96/yd ). 
Bottom was stiff mud; patchy oysters. 
Bottom covered with oysters ( ~56/yd2 ). 
Bottom soft mud with occasional oyster; 
bottom had 2 ft-wide paths on it. 
Bottom covered with oysters ( '-"' 56/yd2 ); 
density declined to~ 7/m2 and to nothing 
at end of segment. 
Bottom was mud for '-"60 ft, then was covered 
with oysters (densi~y went from v,,80/yd2 to 
'-"'l7/yd2 to'""" 7/yd ). 
Bottom was soft mud with small, dense patches 
of shell. 
No large holes observed; fathometer record 
corroborates diver's observations of bottom 
(see Appendix II, Transects B & D). 
Starting at Right-of-Way line and going away from it. 
Transect D (as shown on Figure 7) 11 March 1976 
On Right-of-Way and Ballard's ground, downriver; along a line parallel 
to the inshore line of the plot, starting mid-way between the offshore 
and the inshore lines, and going out to a distance of 1000 ft from 
.the Right-of-Way line. 
Segment of 
Transect1: 
New Bridge to 100': 
100' - R/W line: 
R/W line to 300': 
300 - 600': 
600 - 1000': 
Overall: 
OBSERVATIONS 
Bottom at base of piling was sand for 3 ft 
away, then soft mud; holes. 
Bottom mostly hard with one patch of oysters 
and some scattered oysters. 
Bottom was mud alternating with patches of 
harder bottom with some shells and oysters. 
Bottom hard and had a 3_4n layer of shell, 
lots of·large oysters, and mussels; oysters 
were patchy near end of segment. 
Occasional patches of oysters; bottom was 
mostly soft bottom with some hard spots. 
No large holes observed; fathometer record 
corroborates diver's observations of bottom 
(see Appendix II, Transect D). 
Starting at the new bridge and moving away from it. 
Transect D-E (as shown on Figure 7 ) 6 April 1976 
On Ballard's ground, downriver; along a line parallel to the inshore 
line of the plot and 175 yds offshore of it, and going out to a distance 
of 2000 ft. 
Segment of 
Transect-1: 
Right-of-Way line 
-to 500': 
500 - 1300': 
1300 - 1400': 
1400 - 2000 T; 
Overall: 
OBSERVATIONS 
Bottom alternated between soft mud and hard 
bottom with oysters (max density '-A56/yd2). 
Bottom mud with scattered oysters and patches 
of oysters; small burrows - 1 to 1-1/2 in -
in bottom. 
Bottom more at beginning of segment more 
disturbed than that nearer the bridge. 
Bottom mud with scattered oysters. 
No large holes observed; fathometer record 
corroborates diver's observations that 
bottom is generally flat (see Appendix II, 
Transects D & E). 
Starting on Right-of-Way line and going away from it. 
Transect E (as shown on Figure 7) 11 March 1976 
On Right-of-Way and Ballard's ground, downriver; along a line parallel 
to the inshore line of the plot and 175 yds offshore of it, going out 
to a distance of 500 ft from the Right-of-Way line. 
Segment of 
Transect 1: 
New Bridge to 160 1 : 
160 1 to R/W line: 
R/W line to 200': 
200 - 400': 
400 - 500': 
Overall: 
OBSERVATIONS 
Bottom out to 6 ft away from piling was hard 
sand; this graded to silt and soft mud (2 ft 
deep). 
Small patch of scattered shells and a few 
oysters at first of segment; the bottom was 
mud with scattered clusters of oysters and 
mussels. 
Bottom was mostly mud; bottom was sand in 
pne place; patches of shells and scattered 
live oysters, some 3 in. or more. 
Mud bottom with very scattered oysters; bottom 
grooved and roughened up, over laid with heavy 
silt. 
Bqttom flat and only an occasional live 
oyster or shell for first half of segment; 
then rough bottom - i.e., shells and oysters 
covering the bottom were broken by patches 
of mud. 
No large holes observed; fathometer record 
corroborates diver's observations about shape 
of bottom (see Appendix II, Transect E). 
Starting at the bridge and going away from it. 
Transect R (as shown on Figure 7) 30 March 1976 
On Right-of-Way and Melzer's ground; along a line P?rallel to the 
offshore line of the plot and 85 yds inshore of it, going out to a 
distance of 500 ft from the Right-of-Way line. 
Segment of 
Transect'./: 
New Bridge to SO': 
50 - 150': 
150' to R/W line: 
R/W line to 200': 
200 - 400': 
400 - 500': 
Overall: 
OBSERVATIONS 
Bottom was soft mud (elbow deep) and flat. 
Bottom was softer mud (shoulder deep); 
fathometer showed that the bottom was 1-1/2 
to 2 ft deeper here*tthis is where the access 
channel for the bridge construction equipment 
was dredged]; holes 1 in. to 1-1/2 in. diameter. 
Bottom hard with occasional shell on surface. 
Bottom hard with occasional shell, 
Bottom softer - some mud; occasional shells 
under the mud - nothing on surface. 
A few live oysters (2-3 in.) 
No large holes observed on Melzer's ground; 
fathometer record corroborates diver's 
observations about shape of the bottom 
(see Appendix II, Transect R), 
Starting at the bridge and going away from it. 
The frequency of the signal used by the fathometer can pass right through 
a loose slurry of mud such as the diver reported to be in the access 
channel; for this reason, the fathometer recorded greater depths in 
the access channel than the diver did. 
Transect S (as shown on Figure 7) 30 March 1976 
On Right-of-Way and Melzer's ground; along a line parallel to the 
offshore line of the plot, starting mid-way between the offshore line 
and the inshore line, and going out to a distance of 1000 ft from the 
Right-of-Way line. 
Segment of 
Transect~'.: 
New Bridge to 
Right-of~Way line: 
R/W line to 65': 
65 - 1000': 
Overall: 
OBSERVATIONS 
Bottom at the piling was hard; quickly it 
dropped"" 1~1/2 ft and was soft silt and 
mud (shoulder deep); after a space, the bottom 
roseY"\l-1/2 ft; fathometer showed that the 
bottom was 1-1/2 - 2 ft deeper here1d: [this is 
where the access channel for the bridge con-
struction equipment was dredged]; for the rest 
of the segment the bottom was hard. 
Bottom hard, flat and barren, broken by 
occasional l" diameter holes. 
Bottom hard and just about barren; a few 
live oysters and shell. 
No large holes observed on Melzer's ground; 
fathometer record corroborates diver's 
observations of bottom (see Appendix II, 
Transect S). 
Starting· at the bridge and going away from it. 
The frequency of the signal used by the fathometer can pass right 
through a loose slurry of mud such as the diver reported to be in 
the access channel; for this reason, the fathometer recorded 
greater depths in the access channel than the diver did. 
Transect X (as shown on Figure 7 ) 31 March 1976 
On the Right-of-Way and Melzer's ground; along a line parallel to the 
offshore line of the plot, mid-way between the offshore and inshore 
lines of the plot, and going out to a distance of 1000 ft from the 
Right-of-Way line. 
Segment of 
Transect-1: 
New Bridge to 125': 
125' - R/W line·: 
R/W line - 1000': 
Overall: 
OBSERVATIONS 
Bottom at piling hard; elbow-deep mud over the 
rest of the segment; fathometer showed that 
the bottom was"""' 2 ft deeper here-id: [this is 
where the access channel for the bridge 
construction equipment was dredged]. 
Bottom was hard sand. 
Bottom was hard packed sand; two oyster 
shells and two live oysters observed in 1000 
ft. 
No large holes observed on Melzer's ground; 
fathometer record corroborates diver's 
observations ·of bottom (see Appendix II, 
Transect X). 
Starting at the bridge and going away from it. 
-1:-1: · The frequency of the signal used by the fathometer can pass right 
through a loose slurry of mud such as the diver reported to be in the 
access channel; for this reason, the fathometer recorded greater 
depths in the access channel than the diver did. 
Transect T (as shown on Figure 7) 31 March 1976 
On Right-of-Way and Melzer's ground; along a line parallel to the 
offshore line, starting 85 yds offshore of the inshore line, and going 
out to a distance of 500 ft from the Right-of-Way line. 
Segment of 
Transect'/: 
New Bridge to 130': 
130' - R/W line: 
R/W line - 500': 
Overall: 
OBSERVATIONS 
Bottom soft, elbow-deep, mud; fathometer 
showed that the bottom was 1-1/2 to 2 ft 
deeper here-Id: [ this is where the access 
channel for the bridge construction equipment 
was dredged]. 
Bottom was hard, fine sand; occasional shell 
on surface. 
Bottom hard packed, fine sand; occasional 
oysters and shells. 
No large holes observed on Melzer's ground; 
fathometer record corroborates diver's 
observations of bottom (see Appendix II, 
Transect T). 
Starting at the bridge and moving away from it. 
The frequency of the signal used by the fathometer can pass right 
through a loose slurry of mud such as the diver reported to be in 
the access channel; for this reason, the fathometer recorded 
greater depths in the access channel than the diver did. 
Transect M-N (as shown on Figure 8) 31 March 1976 
On Miles' ground; along a line up the middle of the plot and out to 
a distance of 1000 ft from the Right-of-Way line. 
Segment of 
Transect* 
Old Bridge to 
Right-of-Way line: 
R/W line - 200': 
200 - 400': 
400 - 1000': 
Overall: 
OBSERVATIONS 
Bottom at piling hard sand with debris and 
oysters on it; oysters on piling; from 2-1/2 
ft away from piling to R/W line, nothing 
was on surface but an algae mat and the 
mud snails. 
Bottom barren of oysters. 
Bottom hard sand; first half of segment barren 
of oysters; on second half oysters occurred in 
increasing densities and shell layer became 
thicker. 
Bottom covered with shells and 2-3 in. lon~ 
oysters; oyster density ranged from 16/yd 
to 160/yd2 ; fathometer tracings show raised 
areas on the bottom. 
No large holes observed; fathometer record 
corroborates diver's observations of the 
bottom (see Appendix II, Transects M & N). 
* Starting at the bridge and going away from it. 
Transect K (as shown on Figure 8) 11 March 1976 
On Right-of-Way and Michaux's ground; along a line parallel to the 
inshore and offshore lines of the plot and mid-way between them, 
going out to a distance of 1000 ft from the Right-of-Way line. 
Segment of 
Transect1' 
New Bridge to 
Right-of-Way line: 
R/W line - 1000': 
Overall: 
OBSERVATIONS 
Bottom at piling was flat, large sand grains, 
and had on it soft clam shells, oysters, 
mussels, barnacles, and mud snails; away from 
the piling the bottom was mud**, then changed 
to hard sand with only algae on the bottom 
and mud snails grazing on the algae. 
Bottom was hard and flat - clean, fine sand; 
at beginning of segment there was an occasional 
large hard clam; bottom was barren on most of 
this segment. 
No large holes observed on Michaux's ground; 
fathometer record corroborates diver's 
observations about bottom (see. Appendix II, 
Transect K). 
Starting at bridge and going away from it. 
This muddy patch was the loose mud which had filled in the boat 
channel (see Appendix II - Transect K). 
APPENDIX II 
Fathometer Runs on Leased Bottoms 
in the James River in 1976 
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